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DETAILED ACTION 

1 . This office action is in response to the amendment/arguments dated 3/24/03. The 
applicants argument relating to the fact that the instant invention requires a 
perpendicular recording medium whereas that of the primary reference utilized by the 
examiner (Kanbe et al.) is directed towards a longitudinal recording medium is 
persuasive in overcoming the prior applied rejections. Accordingly these rejections are 
withdrawn. Further, applicant's amendment to the abstract is sufficient to overcome the 
prior objection. Accordingly, this objection is withdrawn. However, in light of the new 
grounds of rejection presented below, the case is not in condition for allowance. The 
examiner notes that the applicant has cancelled claim 1 and inserted new claims 13 and 
14. Thus, claims 2-14 are pending. Further, the examiner acknowledges that the 
information disclosure statement dated 4/24/03 has been considered and that a 
signed/initialed copy accompanies this office action. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 14 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. In the instant case, claim 14 recites "the non-metal layer." 
There is insufficient antecedent basis for this limitation in the claims. The examiner feels 
the applicant intended for the limitation to read "non-magnetic layer," as this is 
commensurate in scope with the specification. Correction is required. 
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Claim R j ctions - 35 USC § 103 

4. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

5. Claims 2-4 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chen et al. (US2002/0064690) in view of Honda et al. (US5851643). 

6. The limitations of claim 2 require a perpendicular magnetic recording medium 
comprising a soft magnetic underlayer on the surface of a substrate, a non-magnetic 
amorphous metal layer containing Ni on the soft magnetic layer, and a perpendicular 
magnetic layer formed on the non-magnetic amorphous metal layer. 

7. With respect to these limitations, Chen et al. (hereafter Chen) teaches a 
magnetic recording medium suitable for either longitudinal or perpendicular recording 
that comprises a substrate, an amorphous layer of NiNb on the substrate, and a 
magnetic layer on the NiNb layer (sections 25-28 and 43). 

8. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize a perpendicular recording layer over the NiNB layer in 
Chen, as the layer structure is taught to be equivalent for forming either perpendicular 
or longitudinal recording media, which is ultimately determined by the c-axis orientation 
of the magnetic layer. 

9. It is noted however, that Chen fails to teach a soft magnetic underlayer between 
the amorphous NiNb layer and the magnetic layer, as required by claim 2. 

10. However, with respect to this deficiency, Honda et al. (hereafter Honda) teaches 
a perpendicular magnetic recording medium that comprises a substrate, one or more 
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underlayers, and a magnetic layer, and teaches that if a soft magnetic underlayer is 
formed between the substrate and the first underlayer, a magnetic recording medium 
having low noise and high read back output can be produced. Suitable soft magnetic 
materials include Sendust, Permalloy, and alloys of Fe, Co, Zr, Mo, Nb and W (column 
23, lines 50-67). 

1 1 . Therefore it would have been obvious to one with ordinary skill in the art at the 
time the invention was made to utilize a soft magnetic underlayer as taught by Honda 
between the substrate and the NiNb layer taught by Chen. 

12. One would have been motivated to make this modification due to the teaching in 
Honda that the read back output and noise of a perpendicular magnetic recording 
medium can be improved by utilizing a soft magnetic underlayer between the substrate 
and the 1st underlayer of a magnetic recording medium. 

13. The limitations of claim 3 require that the amorphous layer containing Ni 
additionally contain Zr. It is noted that Chen teaches that the amorphous NiNb layer can 
additionally contain one or more elements selected from B, W, Ta, Zr, and P (section 
40). 

14. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to add Zr to the NiNb layer in Chen, as Zr is recognized to be 
equivalent to the other additive elements listed by Chen as suitable. 

15. The applicant is respectfully reminded that substitution of equivalents requires no 
express motivation as long as the prior art recognizes the equivalency. 
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16. Claim 4 requires the amorphous Ni layer to contain both Zr and at least one 
element selected from Nb and Ta. This limitation is met as set forth above for claim 3. 
17. 

1 8. The limitations of claim 14 require that the magnetic layer be formed directly on 
the "non-metal" layer. For the purpose of this examination the examiner has interpreted 
"non-metal layer" to mean "non-magnetic layer," as this is commensurate in scope with 
the invention described in the specification and with the language of claim 2. In any 
case, claim 1 of Chen requires only a substrate, a NiNb layer, and a magnetic layer. 
Thus, in this 3 layer system, the magnetic layer would have to be formed on the NiNb 
layer, as the NiNb layer is taught to be formed between the substrate and the magnetic 
layer. Thus applicants claim 14 limitations are met by the combination of Chen with 
Honda. 

19. Claims 5-9 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hokkyo et al. (US6387483). 

20. Claim 5 requires a perpendicular recording medium comprising a soft magnetic 
underlayer having nano-crystals, which is formed on a substrate, and a perpendicular 
magnetic recording layer formed on the soft magnetic layer via a non-magnetic layer. 

21 . Regarding these limitations, Hokkyo et al. (hereafter Hokkyo) teaches a magnetic 
recording medium comprising a substrate, a Cr layer on the substrate, a soft magnetic 
layer on the Cr layer, and a perpendicular magnetic layer on the soft magnetic layer 
(column 9, lines 19-30). In addition, a nonmagnetic layer such as a layer of Ti or non- 
magnetic CoCr can be placed between the soft magnetic layer and the magnetic layer 
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to improve the perpendicular orientation of the magnetic film (column 12, lines 32-24). 
Thus, Hokkyo explicitly meets the bulk of the limitations of claim 5. 

22. The examiner notes that Hokkyo does not explicitly teach that the soft magnetic 
layer is of a nano-crystalline form. 

23. However, Hokkyo teaches that suitable soft magnetic materials for forming the 
soft magnetic layers include FeTaN (column 3, lines 8-25), and teaches that the soft 
magnetic layers are suitably made via sputtering in an atmosphere of argon gas, 
followed by an annealing step (column 9, line 19-column 10, lines 2). Further, the 
examiner notes that on pages 7 and 8 of the instant specification disclose that the nano- 
crystalline soft magnetic layers of the instant invention are obtained by annealing 
deposited Fe based soft magnetic layer such as FeTaC "or the like," or by sputtering an 
FeTa alloy in an atmosphere containing Ar and N. Furthermore, the FeTaN film of 
Hokkyo meets the compositional requirements of claim 9 

24. While the examiner acknowledges that the process used by Hokkyo is not word 
for word identical with that utilized by the applicant, the methods are sufficiently similar 
that the examiner takes the position that a nano-crystalline soft magnetic layer will form 
via the method utilized by Hokkyo, in particular when FeTaN is utilized as the soft 
magnetic material and is formed by sputtering in argon and subsequently annealed. 

25. The applicant is reminded that it has been held that where claimed and prior art 
products are identical or substantially identical in structure or composition, or are 
produced by identical or substantially identical proc ss s, a prima facie case of 
either anticipation or obviousness has been established and the burden of proof is 
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shifted to applicant to show that prior art products do not necessarily on inherently 
possess characteristics of claimed products where the rejection is based on inherency 
under 35 USC 102 or on prima facie obviousness under 35 USC 103, jointly or 
alternatively. In re Best, 562 F.2d 1252, 1255, 195 USPQ 430, 433 (CCPA 1977). 
"When the PTO shows a sound basis for believing that the products of the applicant and 
the prior art are the same, the applicant has the burden of showing that they are not." In 
re Spada, 911 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990). Therefore, the 
prima facie case can be rebutted by evidence showing that the prior art products do not 
necessarily possess the characteristics of the claimed product. In re Best 562 F.2d at 
1255, 195 USPQ at 433. 

26. Regarding the property limitations of claims 6-8, the examiner feels that these 
limitations are met when sputtered and annealed FeTaN is utilized as the soft magnetic 
layer in Hokkyo for the same reasons set forth above for claim 5. 

27. The limitations of claim 9 require the soft magnetic layer to contain Fe as a first 
element, at least one of C and N as a second element, and at least one of Ta, Hf, Nb, 
Ti, and Zr as the third element. These limitations are met as set forth above for claim 5, 
when FeTaN is utilized as the soft magnetic material in Hokkyo. 

28. Claim 13 requires the nano-crystals to be ferromagnetic. The examiner takes the 
position that the sputtered and annealed FeTaN film utilized by Hokkyo meets this 
limitation for the same reasons set forth above for claim 5. 
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29. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen as 
modified by Honda as applied to claim 4 above, and further in view of Shimizu et al. 
(US2002/0012816). 

30. Chen as modified by Honda as relied upon above for claim 4 does not teach the 
use of a soft magnetic layer containing Fe, Ta, and C, as required by claim 10. 

31 . However, it is noted that Honda teaches that suitable materials for use as a soft 
magnetic layer between a substrate and the first underlayer of a magnetic medium 
include Sendust, Permalloy, and alloys of Fe, Co, Zr, Mo, Nb and W (column 23, lines 
50-67). 

32. Bearing the materials of Honda in mind, Shimizu et al. (hereafter Shimizu) 
teaches a perpendicular recording medium comprising a substrate, underlayer, and 
magnetic layer, wherein a soft magnetic layer is placed between the first underlayer and 
the substrate (sections 19, and 78). Suitable materials for forming the soft magnetic 
layer include Permalloy, Sendust, and FeTaC (section 79). 

33. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize FeTaC as taught by Shimizu as the soft magnetic 
layer utilized by Chen as modified by Honda. 

34. One would have made such a substitution in light of the teaching by Shimizu that 
FeTaC is equivalent to Permalloy or Sendust as a suitable material for forming a soft 
magnetic layer between the substrate and a first underlayer of a perpendicular 
recording medium. 
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35. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen as 
modified by Honda as applied to claim 2 above, and further in view of Nakamura et al. 
(US5738927). 

36. Chen as modified by Honda teaches all of the recording medium limitations of 
claim 1 1 as set forth above. However, Chen as modified by Honda does not teach the 
apparatus limitations of claim 1 1 . 

37. With respect to this deficiency, Nakamura et al. (hereafter Nakamura) teaches an 
apparatus for reading a perpendicular recording medium, wherein the apparatus 
comprises a holder for a perpendicular recording media, a magnetic head for recording 
and reproducing information from the medium, moving means for moving the media 
relative to the magnetic head, wherein the reproducing portion of the head is a 
magnetoresistive head (column 4, lines 23-46). 

38. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize the recording apparatus of Nakamura to read and 
record data on the perpendicular recording medium of Chen as modified by Honda. 

39. One would have been motivated to do so due to the teaching in Nakamura that 
such an apparatus is suitable for recording and reproducing data with perpendicular 
recording media. 

40. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hokkyo 
as applied to claim 5 above, and further in view of Nakamura et al. (US5738927). 

41 . Hokyo as stated above for claim 5 teaches all of the media limitations of claim 12 
except for the applicants 1 requirement that the soft magnetic underlayer comprise oc-Fe 
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nanocrystals. While the examiner acknowledges that Hokkyo does not teach this 
limitation, Hokkyo does teach the use of a soft magnetic underlayer meeting the 
compositional requirements of claim 9 that is formed by a substantially identical process 
to that stated on page 8 of the specification, which results in the formation of a-Fe nano- 
crystals from an Fe-Ta alloy. Thus, the examiner takes the position that this limitation is 
met. 

42. Further, It is noted that Hokkyo does not teach the apparatus limitations of claim 
12. 

43. However, Nakamura teaches an apparatus for reading a perpendicular recording 
medium, wherein the apparatus comprises a holder for a perpendicular recording 
media, a magnetic head for recording and reproducing information from the medium, 
moving means for moving the media relative to the magnetic head, wherein the 
reproducing portion of the head is a magnetoresistive head (column 4, lines 23-46). 

44. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize the recording apparatus of Nakamura to read and 
record data on the perpendicular recording medium of Hokkyo. 

45. One would have been motivated to do so due to the teaching in Nakamura that 
such an apparatus is suitable for recording and reproducing data with perpendicular 
recording media. 

46. With regards to the combination of Nakamura with Chen as modified by Honda 
and Nakamura with Hokkyo, the examiner acknowledges that the recording medium 
utilized by Nakamura is different from that utilized by Chen as modified by Honda or 
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Hokkyo. However, the apparatus claimed by the applicant and disclosed by Nakamura 
is quite generic, and does not include specific limitations that would require a particular 
type of perpendicular media to be utilized in order for the apparatus' to function. Thus, 
although the media utilized in Nakamura is different then that of the other cited prior art 
and that of the instant invention, one of ordinary skill in the art would be motivated to 
utilize the apparatus recited by Nakamura with a reasonable expectation of success. 



47. Applicant's arguments with respect to claims 1-12 have been considered but are 
moot in view of the new ground(s) of rejection. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nikolas J. Uhlir whose telephone number is 703-305- 
0179. The examiner can normally be reached on Mon-Fri 7:30 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Thibodeau can be reached on 703-308-2367. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-872-9310 
for regular communications and 703-872-9311 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
0389. 
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Conclusion 
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Supervisory Patent Examiner 
Technology Center 1700 




